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higher ficldatrengtha at the junction, and, 
tly, to a karger number of avail- 


 Consequen 
-,  fible avalanche nuclei. This large number 


will prevent current concentrations to 
“be formed at separate places of the junction 
— ow normal ae ee ee 
ound in germanium p-« junct' ing 
beealdowa, . 


It has been observed that one 


problem can be rae yd 
esicning an ionization gauge a 
shield similar ai material and thickness to a 
transistor can. A further requirement is that 
this radiation-measuring device be no larger 
than the semiconductor device under stud 
to reduce measurement errors rar gee 4 
inhomogeneity of the radiation. field, 
as exists at positions very close to a radia- 
source. An ionization gauge constructed 


scribed below, meets these requirements. 
The construction of such a ga 


a 
transistor TO-3 can is illustrated in Fig. 1. 


(A similar unit has been constructed 
TO-18 can.) After removitig the cover and 
tersiconductor chip, the metal header plat- 
form was ground off, and the three leads 
cut off flush with the exposed glass aurface. 
A 0.2’ diameter disk of 0.005" steel shim was 
then centered on this surface and held in 
place by soldering to one of the leads. A 
notch on one side exposes one of the remain- 


tS ete 2 


jamuasy, 1963. 
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~ RG 62A/u was found to exhibit the effect 
least. 
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exposed lead. The disk was also 


series battery and electrometer ( 
ley 600A) connected between 


age currents Row botton: sur. 
face of the header, and of eliminating the 
ait path between the two ionization chamber 
electrodes external phe chamber itself. A 


fer 
which render the measurement of 
currents difficult.’ Of a selection of cables, 


luctces 


Calibration may be carried out by meais 
of a cobalt-60 gamma source of known 
strength, as the attenuation of the radiaticn 
by sr Niele! ele : ony about a per 
cent. Battery ity is unimportant since 
the chamber is effectively of parallel-plate 
geometry. Thirty volts produced current . 
saturation at dose rates up to about 10,000 


. fada/hr, with the voltage required for 


saturation increasing as the square root of 
dose rate. Linearity of lonization current 
with dove rate appears to hold very well up 
to at least 100,000 rade/hr, which was thi 


small de . 
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maximum obtainable from our source. Sensi- 
be ra approximately 10-" A/rad/hw. 
In absence of radiation, leakage current 
is of the order of 10-" A which is com- 


when measuring _ 


pletely negligible except 
‘very emall dose rates. At a fixed dose rate, 


: Jonization current was measured as a fune- 


- sange of 2)°C above and below 
perature, . 


tion of gavge temperature, and found to be 
t t of this parameter in a 


£0 , A.L. Barry 
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"Motion Sensing by Optical Hetero- 


* system has been accomplished ising moving , 


dyne Doppler Detection from 
Diffuse Surfaces 


Optical Doppler sensing using the hi hly 
coherent gas lascr in an optical helarodke 


(specular) mirrors over significant path 
‘bengths where most of the engineering prob- 
srl aa are by now fairly well under- 
oi 3 : : 

However, the use of diffuse surfaces as 


- the targets impose additional requirements 


and restrictions on the optics of the system. 
When the coherent laser beam is reflected 
from a diffuse surface, there is an effective 
reduction in its spatial coherence if the re- 
ceived signal pattern is resolved at the detec- 
tor—i.s,, when the receiver ie not viewing 
the return signal as a point source. Without 
properly restricting both the receiver aper- 
ture and the transmitted beamwidth, the 
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Doppler return signal from the target can be 
lost armani Mg random: phase cancella- 
tlons when mi with the local cecillator 
contribution. 
When the coherent laser beam is incident 
on a diiluse suclace the light is reflected back 


- by many random scattering elements typ- 


ically separated by at least an optical wave- 
length (10~* m). However, since the incident 
light possesses a high degree of both spatial 
_ atid temporal coherence, the particles of the 
target will not only reflect the light in ac- 


behave in the manner of a random phased 


array to produce a diffraction pattern. This“ 


cives the familiar “granular” effect which 


constitutes a standing diffraction pattern of - 


many necdic-like lobes projecting out [rom 
the reflecting surface.+* : 
Te preserve the coherence in a 


3 S nevessary 
receiver aperture so that only a few of these 


diraction lobes are incident at the detec- 


operating at its diffraction limit a single such 
will for 
1.220 
oe () 


ae 
However, for the case of an nnreitcted 


- laser beam spot diameter at the tanget, the 
become 


where S.=the beam spot diameter at the: 


target. It is apparent then that D, can be 
increased as S; is reduced. This can be 
achieved by placing « lens after the laser 


- that is large enough for near field operation © 


at distance XR: and this will permit focusing 
the beam to ajsmall spot at the target. For 
example, if'D, = 10 en is desired for a range 
of 1 mite, the required spot size at the target 
ie 1.24 cm. can. be by using a 
transmitting lens of the same siz: as the re- 


ceiver ‘aperture Dz. The system shown in . 


Fig. 1 applies this principle where reciprocal 
transmitter-receiver optics are used for sim- 
plicity and ease of alignment. 

Using a He:Ne laser operating at 6238 A 
@ power outpiit of 1.3 mw in the TEMes 
mode was obtained. Accounting for beam 


aplitter and lens losses the actual trans-. 


mitted power was 0.6 mw. 
With this power it was possible to ob- 


tain useful Doppler signal at distances up to. 


180 feet with a Scotchlite semicooperative 
diffuse rere and 35. {t with white bond 
(paper. 
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“3 “ eal heterodyne for Doppler — 
cordance with Lambert's law, but will also |: Din has 


TABLE / 


© For the rence 0 foldjan wrer wun Daca of te 


‘The maximu: om aperture used fer Dewan” 
senresttetoned bancieutis oes 


saillimeter. 
Table I ls a tabulation of the results ob- 
ae eee aera ia 
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More About Mogatve-Recistance 
Circuits | 
_ My mtibition has been called to an error 


- Jnativertently made in preparing the draw- 


ing for Figs. 1, 2, and 3 of my discussion of 
Katimann’s negative 


circuit of each transistor should connect to 


the emitter of the other transistor, instead | 


of to the emitter of the same transistor. © 


b Since the corrected circuits and the . 


errcneous circuits are similar versions of the 
Eccies-Jordan circuit, it is of interest toce'm- 

para the performance of the circuit of Fig. 2 
(September) with that of the corrected cir- 
cuit, which is the exact equivalent of the 
Kalimann circuit. In the use of the Kallmann 
circult in the production of a current-stable 
negative resistance between the two etrit- 


” ters. the circuit can be represented the 


common-emitter sainvalese circuit vn 
herewith in Fig. 1. This circuie fe assumed 
to be completely symmetrical, and Rg’ 


nce circuit!! The 
upper end of the resistance R, in the collector - 


coupling re E 


February 


sistance, 1 ade up of the parallel combina- 
tion of Rg of ig. 2 (September) and the 
resistance of the forward-biased coupling 
diode. The base currents ara expressed in 
terms of the input current J by the relation 


— Wwe mes TRof(Rot+Ra'+hu). The input 
resistance V/I can be determined by inspec- 


tion of Fig. 1 if it is noted that the voltage 
V across the input terminals is the sur of 
the voltages across |/h,, and Ro in either 
branch of the circuit. If negligible terms are 
s 
Run cde sa Ee oy 
ats thes bRe + hte 


ta of the same form as Fig. 1, but te appear 


. in parallel with 1/ hee, instead of in Hel 
“with hee and Re’, and fu —Iy= I, 
; resistance is 


- The 
input 
hye __Ro 


igs 
1 the Kot Whe ™ 


age Recaitee h/hea is usually, considezably 
ae: larger than h,,, (1) and (2) — that the 


Kallmann circuit is superior to the pscudo- 
Kattmann circuit in that the current-stable 
negative resistance which it produces is 


"> greater in magnitude. Furthermore, because 


a smaller fraction of the input current ‘f 
flows in each base in the Kalimann circuit, 
collector-cutrent cutoff occurs at a higher 
value of J. ‘The Kallmann circuit therefore 
has the additional advantage that the nega- 
tive-slope portion of the current-voltage 
characteristic extends over a greater range 
of current and voltage. Eq. (1) shows, how- 
ever, that it is important, in the Kalimann 
circuit, to minimize the coupling resistance 
Ra’, which reduces the value of & below its 
maximum value of 1. 


When tlie collector-to-collector port of | 


transistor Eccles-Jordan Circuits is used to 
obtain a voitage-stable negative resistance, 
one or the other collector junction becomes 
forward-biased at son. value of impressed 
collector-to-collector vuitage that exceeds 
the maximum magnitude impressed volt- 
age at which the resistance is negative. To 
prevent excessive collector current when this 
occurs, '¢ may be desirable to use, in serics 
with each | 
current. ; 

ee Herverr J. Reicu 
Bae oe of Engrg. and Appl. Sci. 
ae ied Yale University 
New Haven, Conn. 


a 


“ta which bwh;,/(hut-Re'), The equivalent 
clreult for the circuit of Fig, 2 (Se 


: wllector, a diode that conducts . 
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